By W. LANGDON BROWN, M.D. I SUPPOSE it would be generally agreed that the orthodox, conventional treatment of chronic nephritis includes the following principles:
(I) Severe restriction of protein intake, with absolute exclusion of foods rich in albumin, such as eggs. In severe cases, absolute restriction to simple milk-diet.
(II) The estimation of the amount of urea in the urine is taken as a guide to the capacity of the kidney.
(III) The kidney is stimulated to increased excretion by the use of diuretics.
(IV) Elimination by the skin is promoted by the use of various diaphoretic measures.
I make so bold as to assert that each of these principles contains, and indeed is based uppn, a fundamental fallacy.
In Bright's disease we have probably tended to lay too much stress on the albuminuria. In the chronic parenchymatous form no doubt the drain on the albuminous constituents may become serious, and a secondary anaemia results. But such high degrees of albuminuria are uncommon, and I think we are beginning to realize that this one symptom has unduly dominated our conception of the disease. Von Noorden thinks that any wasting is just as much explained by the monotonous diet as by the loss of albumin.
(I) SEVERE RESTRICTION OF PROTEIN INTAKE.
When we proceed to limit the protein diet rigidly in Bright's disease, are we not led away by false analogies with glycosuria? Whereas there are the following essential differences:-(1) The sugar can be replaced by other things in a diet, while the protein cannot.
(2) The sugar excretion is preceded by an excess of sugar in the blood; albuminuria is not preceded by excess of albumin in the blood. The latter is due to a kidney lesion, the former is not.
(3) Recent work shows that there is a great breaking-down of the protein molecule into its constituent groups before it is absorbed into the body. The simple conception of Liebig, according to which the protein food is simply hydrolysed into peptone, and then assimilated into the tissues with no further change than dehydration, is no longer held.
It has been well said that, just as a Gothic cathedral could not be built out of a classical temple without reducing it to its constituent stones, so the protein of the tissues cannot be built out of the protein of the food without splitting it up into its simple constituent groups.
The evidence that albumin (as, for instance, egg albumin) is ordinarily absorbed as such, and is able to " run through " the body, will not really stand investigation. Certain experiments by D'Arcy Power upon himself are usually quoted as evidence of its occurrence. It is true that albumin appeared in his urine on the first day of the experiment, after twelve eggs had been eaten, but it disappeared in the evening, and did not reappear till the afternoon of the third day, after the consumption of forty-eight eggs. It was found again during the evening of this day, after which it disappeared again, and had not reappeared at the end of the experiment, by which time sixty-five eggs had been taken. Only once was the albumin present in sufficient amount to enable its coagulation-point to be determined. It will be noted that there is very little connexion between the number of eggs consumed and the amount of albumin. A very significant point, which seems to have escaped notice, is that at this time D'Arcy Power was aged 22, and that the occurrence of the albuminuria was always observed after a considerable amount of exercise had been taken. Now, transient albuminuria after severe exercise is common in young men, without excess of albuminous diet.
It is difficult to believe on theoretical grounds, therefore, that the albuminuria of nephritis can be influenced by the amount of albumin in the diet, and I have tested the point practically in a good number of cases of chronic nephritis. The following is an instance from which it will be seen that increasing the amount of egg-albumin in the diet did not increase the albuminuria. These figures represent the average of several days on the same diet, so as to avoid the disturbance which would be introduced by the diet of one day not being eliminated till the next. Indeed, evidence is accumulating that such protein excess never gets built up into protoplasm at all. For this reason it seems to me that the amount of urea excreted in the day gives very little information as to the severity of a case of Bright's disease unless the diet is carefully taken into consideration.
The procedure often adopted is irrational. A man with chronic nephritis on a restricted diet has his urea estimated. Instead of the normal 30 grm., he is found to be passing, say, only 16 grm. The physician concludes that the capacity for urea excretion must be seriously decreased; the patient must take less nitrogenous food. This is done, and the next analysis shows an even lower urea excretion. "Worse and worse," thinks the physician; "this man is only fit for a milk diet." Accordingly he is given 3 pints of milk a day and nothing else. He now bids fair to fulfil the gloomy prognosis formed, unless he fortunately rebels against this pitiful fare, and takes the law into his own hands. For, as the greater part of the urea comes direct from the food, the more the nitrogenous food is restricted the less urea will be excreted.
Of course, a patient on the diet ordinarily given in nephritis passes less urea than normal, because he is given a diet poor in protein. But the output probably will not be so little as that of a healthy fasting man, while it will certainly be more than that of a man on Folin's diet of starch and cream, in which thenitrogenous excretion is reduced to a minimum, because so much of the energy is derived from sources other than protein.
What the physician expects to learn from the urea estimation without reference to the amount of nitrogen in the food is hard to say. If he knew the total nitrogen excreted, as estimated by Kjeldahl's method, he could see whether the body was converting a due proportion of the nitrogen into urea; this would give him some information as to the capacity of the individual, but urea estimations by themselves tell him practically nothing. This fallacy vitiates many of the conclusions arrived at by so careful an observer as the late Professor Foxwell in his address on " The Estimation of Urea." 1 He hardly mentions the diet factor at all. In one case he certainly says that he found a patient with chronic nephritis passing as much as 585 gr. (39 grm.) of urea a day. On inquiry, he learned that the patient, feeling run down, was taking six meals a day, three of them being good meat meals. This shows that a chronic nephritic can excrete even more than a healthy man does on his ordinary diet, though it presumably taxes his kidneys more. When Professor Foxwell said that a daily output of 250 gr. of urea is the lowest on which a man can permanently exist without losing ground, we can agree with him; for this would represent a daily intake of about 50 grm. of protein, which is little enough to satisfy even the most extreme " nitrogen economist." In short, the amount of urea excreted by the kidney depends on the amount of protein eaten, and within wide limits, on little else.
We know now the physiological minimum of protein is much less than the 100 grm. to 125 grm. formerly ordained. Chittenden's experiments on the effect of a reduced protein diet are by now familiar to all. He has certainly proved a point of great interest and importance -that the minimum protein requirements of the body are much less than was supposed. But he goes much further, and maintains that the minimum is also the optimum. To consume protein in excess of that required for the repair of the tissues he regards as a physiological sin, the wages of which is migraine in earlier life and cardio-vascular degeneration in later. He gives no evidence of this, but assumes that the nitrogenous excess overtaxes the kidneys by which it has to be excreted. It is hard to see why he assumes that the kidneys are unable to do more than the minimum necessary without damage to themselves. He might as well assert that the deeper breathing necessitated by reasonable exercise dangerously overtaxes the capacity of the lung to excrete C02, and tends to asphyxia. He is, in fact, obsessed with the old idea that the body is unable to make any other use of protein food than to repair tissue waste -an idea which other lines of work have rendered improbable. The physiological minimum is not necessarily the physiological optimum. Experience goes to show that where there live, side by side, a race living on a protein-rich diet and one on a protein-poor diet, such as Europeans and natives in India, the morbidity and mortality of an epidemic are much higher in the latter. The rapid rise of Japan corresponds to the adoption of a more liberal nitrogenous diet. To this Chittenden answers that prosperity causes an individual or a race to elaborate the menu, that the increased food is not the cause of the improvement. But undoubtedly the revision of the dietary was responsible for the practical stamping out of beri-beri in the Japanese navy, which formerly diminished its effective strength by at least 25 per cent.
It is curious also to find it stated that all Chittenden's disciples have turned apostates, and have resumed the ordinary diet.
We may conclude that of our protein diet very little is used for direct repair of tissue waste, but doubtless much of the rest is used as a source of energy, and it is at least probable that the ammonia groups set free from this protein excess are useful in neutralizing acids that might otherwise lead to acid intoxication.
What is the bearing of all this on the dietetic treatment of chronic nephritis ?
Too rigid a liinitation of the protein diet with the idea of diminishing the albuminuria is bad, because it cannot effect the desired object, and deprives the patient of an essential form of nourishment. On the other hand, an excessive protein diet is inadvisable, even if the patient can metabolize it, because he is getting the energy in a form that throws work on to the damaged excretory organs. What is the happy mean? I would suggest that we can arrive at it theoretically in the following way:
Chittenden's diet gives us the physiological minimum of protein. As the amount of protein in the diet has no appreciable effect on the amount of albumin in the urine, a patient with nephritis would not be able to maintain his nitrogenous equilibrium on Chittenden's diet. We must add to this diet an amount of protein equal to the albumin lost in the urine,' when we shall be giving just enough to maintain equilibrium and yet not be taxing the kidney by calling upon it for any unnecessary work.
Von Noorden finds, clinically, that the chronic nephritic can easily excrete up to 15 grin. of nitrogen in the day, but above this elimination becomes irregular and uncertain. Fifteen grammes of nitrogen correspond to 94 grm. of protein, and this is the maximum that should be allowed, while the minimum is about 60 plus the amount of albumin I A convenient rule is this: When the reading of the albuminometer is 5 and the amount of urine is 2 pints, the patient is excreting as much protein as is contained in one egg. I take these figures because they admit of simple proportional calculation, and also because they represent the amount of albumin excreted in a case of chronic parenchymatous nephritis of average severity i.e., 6 grm., which is the amount of protein in one egg. in the urine. Thus the theoretical and practical results agree fairly closely.
We should naturally avoid meat extracts and cellular organs, such as sweetbread, because they contain a large proportion of purins which, though useless for nutrition, have to be excreted by the kidney, and, according to von Noorden, the damaged kidney excretes uric acid with difficulty. This is contrary to the principle of physiological rest. But we must equally avoid the monotony of diet which leads to failure of appetite and consequent wasting, while it is incapable of affecting the albuminuria. We can safely permit a much greater variety of -diet than is allowed on the orthodox lines. For instance, I believe from my analyses that eggs and things made with eggs certainly may be allowed. It is undesirable to restrict such patients to milk, which is too dilute a form of food for them, and may increase the cedema. Salt should not be allowed, since it is badly eliminated in many cases of nephritis, and, accumulating in the tissues, increases the cedema by raising the osmotic pressure. Indeed, as Bryant found, even a man with healthy heart and kidneys may develop cedema as the result of taking excess of salt. The substitution of butter and lemon-juice will usually satisfy the patient.
In following this plan we shall avoid adding to the miseries of sufferers from an incurable disease by enforcing unnecessary restrictions. If it be desired to guard against the dangers of possible nitrogen retention, Ernberg's plan may be followed of interposing periods of a week or a fortnight during which a diet poor in protein is taken. But prolonged nitrogen starvation is as bad for a nephritic as for anyone else.
The rules which guide us in acute nephritis or in exacerbations of chronic nephritis are somewhat different, however. " In acute affections we concentrate our attention on the diseased organ, whilst in chronic cases we keep the general condition of the patient more in view " (Von Noorden). Nitrogen retention is a very prominent feature of acute nephritis, and a diet poor in nitrogen is strongly indicated. This period of retention is usually short ; if it continues, it is very ominous. A few days' comparative nitrogen starvation will do no harm, and may avoid grave danger.
Von Noorden is of opinion that in acute and dangerous cases this is very necessary, and gives nothing but sugar, water, and fruit-juice for from three to eight days.
It may be noted here again that the degree of albuminuria gives no real clue as to the gravity of the condition. At my suggestion, Dr. F. W. W. Griffin examined the nitrogenous excretion in a series of cases of scarlatinal nephritis from the beginning. He found that, whereas there was a general relation between the amounts of water, urea, and total nitrogen excreted, there was none between these and the amount of albumin excreted. He concluded that the albumin afforded no more than a danger-signal at the commencement of the condition, and could not be accepted as a trustworthy indicator of the excretory capacity of the kidney. There has always been a tendency to regard flushing out the kidney as a good line of treatment in Bright's disease; but before employing it we should consider what method of diuresis we mean to employ, how far such methods are desirable in the case before us, and how far they will achieve the end desired. Routine and indiscriminate " flushing out " is to be condemned.
Methods of producing Dturesis. The following are possible:-(a) By vaso-dilatation in the kidney, as by the caffeine group of drugs. These probably act as direct stimulants to the renal epithelium, the vascular change being secondary.
(b) By vaso-constriction elsewhere, in consequence of which the bloodpressure is raised and more blood is forced through the kidney-e.g., digitalis.
(c) Increase in quantity of circulating fluid-(i) by absorption of water from the intestine, as by giving the patient large quantities of fluid to drink; (ii) by increasing the osmotic pressure of the blood. The saline diuretics, citrates, acetates, &c., act in this way, attracting water from the tissues into the blood-stream.
How far are these Methods desirable in Nephritis ? (a) Why stimulate a damaged structure ? I believe I have seen caffeine, theobromine, and diuretin all produce bad effects. It is-chiefly in chronic parenchymatous nephritis that one sees them employed, and there is a danger that they will cause a return of acute symptoms; haematuria not infrequently follows. I have gradually come to the conclusion that this group of drugs is unsuitable for nephritis, and should be restricted to cases where diuresis is required and the kidneys are not organically diseased.
(b) Digitalis: as the blood-pressure is already raised, why raise it any further ? I recently saw a case of chronic interstitial nephritis with dilating heart, which was causing a diminished urinary secretion. Digitalin injections were being given. I took the blood-pressure, and found it was 200 mm. The patient's whole difficulty was that the heart could no longer work against such high blood-pressure. The effect of the treatment was to load an overworked heart still more. I suggested nitro-glycerine and strophanthus instead; the pressure fell, and the patient was relieved for the time. I believe the unsatisfactory results which some say digitalis gives them are due to its being employed in unsuitable cases such as this. It is, indeed, difficult to see how digitalis could be a satisfactory diuretic in cases of nephritis.
(c) In acute nephritis it is really no good to give large quantities of water with the idea of flushing the kidney, for the kidney cannot excrete it, so that it accumulates in the tissues, increasing the cedema.
This defective adjustment of the kidneys to varying water supply is an important clinical point, as the following example, quoted by von Noorden, shows: A normal individual, with an average hourly diuresis of 52 c.c. excreted an average of 723 c.c. for three hours after drinking 1,800 c.c. of Salvator water ; under the same conditions a patient with acute nephritis, excreting 91 c.c. hourly before, only passed 103 c.c. after. Spontaneous diuresis is the first and surest sign of convalescence.
The attempt to increase the urinary flow by increasing the osmosis into the blood is less open to objection in acute nephritis. Citrate of potassium renders the urine less acid, and therefore less irritating to the kidney. As the extra water is drawn from the tissues it will tend to diminish, and cannot increase, the cedema. I would put it this way:-(a) In acute nephritis we cannot flush out the kidney, because the inflamed organ will not respond. I believe that potassium citrate is the best drug, because it does not irritate the kidney, and any diuretic effect it may have is at the expense of the cedema.
(b) In chronic parenchymatous nephr?itis the kidney is more responsive, but it is undesirable to increase its secretion, either by irritating it by caffeine and the like, or by increasing the already raised pressure. Yet diuresis is here certainly desirable, because, as I have stated, the total excretion of urea follows pretty closely the excretion of water.
Here, again, potassium citrate seems to be freest from objection. Another useful combination is liquor ferri acetatis and liquor ammonii acetatis.
(c) In chronic interstitial nephritis the kidney responds quickly to altered intake of water. But some years ago von Noorden claimed that, rather than trying to flush out the kidney, it was desirable to restrict the fluids to 11 litres a day. He maintained that this did not diminish the urea excretion, while the work of the heart was spared. He considered that the polyuria was secondary to polydipsia. I have tried this plan in a good many cases since, and am inclined to agree that moderate restriction of fluid has advantages over the flushing-out method.
(IV) ELIMINATION BY THE SKIN.
I do not feel in a position to assert so dogmatically that this is always a mistake. In cases of uremia it may be imperative to promote diaphoresis. But it is open to the following objections:-(a) Very little nitrogen can be got rid of through the skin compared with the amount that can be eliminated by the bowel.
(b) Physiological rest for the kidney is not secured by giving it a highlv-concentrated urine to deal with, for, as already urged, defective adjustment of the kidney to varying concentrations is a prominent feature of nephritis.
(c) Diaphoresis is an exhausting process and depressing to the heart. This is particularly the case with pilocarpin. Although I have occasionally seen good results from its use, I have also seen much harm done, and I have reluctantly come to the conclusion that it is much too risky a drug to employ.
DISCUSSION.
Dr. J. GRAY DUNCANSON said the Section was much indebted to Dr.
Langdon Brown for his able address. It was good that the Section should interest itself in the subject of diet as well as in the actions of drugs, and it was evident from what had been said that day that dietaries as rigid as the laws of the Medes and Persians were to be a thing of the past.
Dr. H. CHARLES CAMERON said the Section was much indebted to Dr. Brown because, when unavoidable circumistances had prevented his giving the paper promised, rather than disappoint the Section he had come forward with another. He would have thought that the last two methods of treatment to which Dr. Langdon Brown referred were more directed against the common for people suffering from nephritis with threatening uroemia. He knew nothing which would, on occasion, produce such an effect in relieving headache and other subjective symptoms. He did not know whether Dr. Langdon
Brown's remarks on diaphoresis were intended to discourage the use of hot air. With that possible exception he was in agreement with his interesting paper. In the Oliver Sharpey Lectures of 1906 he had come to the same conclusions, probably largely on the same evidence. He did not think, with Dr. Duncanson, that the days of strict diet were gone. It was essential to know about how much protein was being given to patients with kidney disease. The amount of urea in the urine was a guide to the amount of protein which was being taken, rather than to the functional capacity of the kidney. It was necessary, as long as life lasted, that the body should use and the kidney pass out enough nitrogen for the maintenance of activity; but it was undesirable to give more than was actually necessary. The 60 grm. to 90 grm. of protein mentioned by Dr. Langdon Brown were sufficient, and it required a careful adjustment of diet to know that enough, but not too much, was being .given.
With regard to eggs, it had been shown that albumin was excreted as such sometimes in the urine, by the precipitin test, but only when albumin had been taken in such large quantities that it was absorbed direct into the blood. That had been supported by injecting albumin into the blood. If injected rapidly it appeared in the urine, but if injected gradually it did not. The conclusion was that if eggs were mixed with ordinary foods they would not increase albuminuria. He would like to support what Dr. Brown had said about red and white meat. With regard 'to the question of albuminuria in prognosis, interesting observations had been made by Emerson, in America, and published in the Johns Hopkins Reports.' He found that the best guide was an alteration in the percentage of albumin. The case was different from that of sugars, in regard to which the daily quantity was important. He did not give diuretics in nephritis, except sometimes potassium citrate. Mention had been made of the view that the thickening of the vessels in nephritis was IJohns Hopkins Hosp. Rep., Balt., 1902, x, p. 323. due to their having to deal with such large quantities of fluid owing to patients drinking a great deal. But that view was untenable. In diabetes there was much greater thirst, and more fluid was being dealt with by the patient day after day; and although there was arterial sclerosis in diabetes, yet such hypertrophy of the heart and of the vessels as in chronic nephritis was almost universally absent. It was easier for the kidney to excrete a dilute fluid, as Dr. Bainbridge had pointed out: hence in granular kidney fluid should not be restricted, but the patient allowed to have what he required, within reason, so long as the quantity of urine was being excreted. Dr. R. PARAMORE, speaking as a general practitioner, said the medical man was sometimes in a difficulty as to the teaching on the subject now being discussed. The Turkish bath had apparently done good in kidney disease, but it would appear that the urine was more concentrated after it, so that the kidneys might be more irritated by the action of hot air on the skin. He had used pilocarpine in nephritis with apparent benefit; there had been profuse perspiration following. He was not sure whether passing distilled water through the kidneys and giving them rest always produced the expected benefit.-He had kept patients on apples and water for days, but was not impressed by the result. He was sure some. cases of apparent nephritis had got well on simple oatmeal and milk, with plenty of fruit and vegetables, this treatment being based on the belief that both alcohol and meat were bad for the condition. In some quarters there was a tendency to say whatever had been was wrong; old practitioners gave mercury for many things, and, though they did not know its exact action, there were good results. They even gave it for pneumonia. Some said digitalis did harm in kidney cases, others that it was harmless. But experience went a long way after all. Everything could not be tested in the laboratory. In hiumatemesis he gave opium by the mouth and rectum, and rested the stomach and bowel, and later he gave iron, in the shape of the acetate or ammonio-citrate. Many people decried empiricism, but he thought it would be practised for a long time yet.
Dr. LANGDON BROWN, in reply, said that he favoured moderate limitation of fluids in granular kidney, but he did not agree with cutting them down to a smaller quantity than 1,500 c.c., and he did not regard the hypertrophy of the heart as secondary to the amount of fluid consumed. The whole point was that in nephritis the kidney had a defective power of adjustment of the amount of water taken in. The ordinary healthy person would concentrate his urine by a Turkish bath, and his kidney could adjust itself to the varying quantity of water taken; whereas the nephritic's power of -doing so. was very limited.
